Increased expression and intramitochondrial translocation of cyclophilin-D associates with increased vulnerability of the permeability transition pore to stress-induced opening during compensated ventricular hypertrophy.
Opening of the permeability transition pore (PTP) of mitochondria is a critical permeation event that compromises cell viability and may constitute a factor that participates to the loss of cardiomyocytes in compromised hearts. Mitochondria from hearts with volume overload-induced compensated hypertrophy are more vulnerable to opening of the PTP opening in response to a Ca2+ stress. Several of the factors known to affect PTP opening, including respiratory function, membrane potential, the rate of mitochondrial Ca2+ uptake and endogenous levels of Ca2+ in the mitochondrial matrix, were not altered by volume overload. In contrast, there was an 80% increase in the abundance of the PTP regulating protein cyclophilin-D and a 3.7 fold enhancement of Cyp-D binding to membrane, which all predispose to PTP opening. Mitochondria from volume overloaded animals also displayed elevated rates of production of reactive oxygen species, which may be causally related to both the intramitochondrial translocation of cyclophilin-D and PTP opening, since incubation of cardiac mitochondria with terbutylhydroperoxyde in vitro increased to binding of cyclophilin-D to mitochondrial membranes in a dose-related fashion, except when cyclosporin A (a ligand of cyclophilin D with a known ability to delay PTP opening) was present prior to the addition of terbutylhydroperoxyde. Taken together, these results constitute the first evidence obtained in a pathophysiologic situation that increased abundance of cyclophilin-D within mitochondrial membranes may increase mitochondrial vulnerability to stress, and thus possibly initiate a vicious cycle of cellular dysfunction that may ultimately lead to activation of cell death.